SECTION 1
| NTRODUCTI ON, REGULATORY BACKGROUND, AND | NDUSTRY PROFI LE

1.1 | NTRODUCTI ON

Under Title | of the Clean Air Act of 1990, the U. S.
Envi ronmental Protection Agency (EPA) is devel opi ng
regul ations to reduce volatile organic conpound (VOC)
em ssions from various consuner and comrerci al products. One
of the first categories of consuner and commercial products to
be regulated is architectural coatings.

This report anal yzes the econom c inpacts of the final
architectural coating regulation. Section 183(e)(1)(B) of the
Clean Air Act Amendnents of 1990 defines a consumer or
comerci al product as

any substance, product (including paints, consuner

and comrerci al products, and solvents), or article

(i ncluding any contai ner or packagi ng) held by any

person, the use, consunption, storage, disposal,

destruction, or deconposition of which may result in

the rel ease of volatile organic conpounds.

Thus, the general purpose of the regulation is to reduce the

flow of VOCs into the atnosphere from consunption and di sposal
of products that contain VOCs. Figure 1-1 shows the

di ssi pative em ssions and the disposal em ssions into the air
that are the target of this regulation.! These emni ssions are



Figure 1-1. Conprehensive classification of em ssions from
consuner and commerci al products.

Source: Adapted from Stigliani, WlliamM Chem cal Em ssions fromthe
Processing and Use of Materials: The Need for an Integrated
Em ssi ons Accounting System Ecol ogi cal Econom cs 2(4):325-341.
1990. (Figure 2).

di stingui shed fromthe manufacturing-related em ssions that
are controlled by other forns of regulation. The regulatory
structure is presented here foll owed by an overview of the
architectural coatings industry.

1.2 REGULATORY BACKGROUND

Section 183(e)(3)(A) directs the EPA to |ist categories
of consuner or commercial products that account for at | east
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80 percent of VOC em ssions on a reactivity-adjusted basis in
ozone nonattai nment areas. The EPA divided this category |ist
into four groups and established priorities for regulation.
Architectural coatings is in the first group of categories to
be regul at ed.

The design of regulatory strategies to reduce VOCs
emtted by architectural coatings is shaped in specific ways
by the Clean Air Act as anended. Two conponents of the
| egi slation are of particular inportance:

e determning regulated entities and

e establishing best available controls.

Regul ati ons devel oped under Section 183(e) may be inposed
only with respect to “manufacturers, processors, whol esal e
distributors, or inporters of consumer or commercial products
for sale or distribution in interstate comerce in the United
States” or certain entities that supply such products to the
former Sections 183(e)(1)(C and 183(e)(3)(B). The definition
of regulated entities excludes retailers and users.

The regul ations affecting architectural coatings wll
requi re best available controls. The EPA Adm nistrator, on
the basis of “technol ogical and econom c feasibility, health,
environnmental, and energy inpacts,” will determ ne the desired
degree of em ssions reduction that

i s achi evabl e through the application of the nost

ef fective equi pnment, neasures, processes, nethods,

systens or techniques, including chem cal

reformul ati on, product or feedstock substitution,

repackagi ng, and directions for use, consunption,
storage, or disposal. (Section 183[e][1]).

1.2.1 Requlatory Structure

One hundred sixteen architectural coatings manufacturers
responded to a survey conducted by the National Paint and
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Coati ngs Association for products manufactured and their VOC
contents.? The Architectural and Industrial Mintenance
Surface Coatings VOC Em ssions Inventory Survey (the survey)
provi des VOC content information and 1990 sales quantities by
product. Based in part on these data, EPA is pronul gating VOC
content limt standards, which manufacturers and inporters
will be required to neet in 1999. Once the regul ati on becones
| aw, manufacturers and inporters of architectural coatings
subject to the regulation nust Iimt the VOC content per liter
of coating to the standards specified for each coating product
t hey manufacture. The EPA has included an option of allow ng
manuf acturers and inporters to choose to pay an exceedance fee
instead of neeting the limt for a particular product
category. Another option manufacturers and inporters have is
to use a tonnage exenption to claima set anount of product as
exenpt fromVOC [imts. The VOC content limts are presented
in the Table of Standards (TOS) for 1999 in Section 2
(Table 2-1). The limts specified in this table were used in
this econom c inpact analysis. They cover all the major
architectural coatings categories as well as certain special
pur pose coating products for which a less stringent |imt is
granted in order for the coating to adequately performits
desi gned purpose (e.g., high-tenperature coatings).
Architectural coatings manufacturers who choose to pay a
fee on their products that do not neet the standards will pay
the fee on the VOC content of the product that is in excess of
the limt.2 The fee rate is $2,500 (1996 dollars, adjusted to
$2,200 in 1991 dollars) per netric ton (My) of excess VCCs.
Fees will be paid sem -annually and will be placed in a
“special fund” specified under Section 183(e). |If EPA is able
to obtain these funds through a subsequent Congressi onal

aExcess VOCs are defined as the maxi num VOC content of the coating,
as applied, in grams per liter of coating, |ess water and exenpt conpounds,
m nus the applicable VOC standard.
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appropriation they may be used by the Adm nistrator to support
the adm nistration of the regulation or to pronote additional
VOC em ssion reductions fromarchitectural coatings through

t echnol ogi cal devel opnment grants, award prograns, or other
nmeans.

This report includes an overview of the architectural
coatings industry, products, and technol ogi es and an anal ysi s
of the economc inpacts on the affected entities and the
industry as a result of the TOS VOC content limts, exceedance
fees, and tonnage exenption. An econon c nodel of the
architectural coatings industry is developed to obtain
estimates of the potential price and quantity changes
associated wth the regulation. |In addition, a Regul atory
Flexibility Analysis is conducted, which estimates the inpacts
of the regulation on snmall businesses and presents
alternatives that may be inplenented to mtigate those
i npacts.

1.3 | NDUSTRY PROFI LE

This profile of the architectural coatings industry
descri bes commodities and VOC content, demand for
architectural coatings, production of architectural coatings,
and industry conditions.
1.3.1 Commodities and VOC Cont ent

The “architectural coatings” regulation applies primrily

to products that the U S. Census Bureau al so categorizes as
architectural coatings, but sonme products in the Census
categories of special purpose coatings and m scel | aneous
allied paint products are affected as well.® Unless otherw se
indicated, the term“architectural coatings” is used
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t hroughout this report to indicate the entire group of
regul at ed products. Product categories covered under the
regulation are listed in Table 1-1.% The products are grouped
into the three Census categories in which they are found.? As
i ndicated, the largest quantity of regulated coatings is
included in the architectural coatings category, but sone
coatings are classified with the special purpose and allied
pai nt products categories, which also include other products
not covered by this regulation such as nmarine paints and
putty.

Exanpl es of Census-defined architectural coatings, all of
whi ch are represented in Table 1-1, include exterior and
interior organic solventborne and waterborne tints, enanels,
undercoats, clear finishes, stains, and architectural
| acquers. These coatings are used for general purpose on-site
application to residential, comrercial, institutional, and
i ndustrial structures. They are intended for ordinary use and
exposure and provide protection and decoration.

Speci al purpose coatings are simlar to architectural
coatings in that they can be classified as stock or shelf
goods, rather than fornulated to customer specifications, as
are CEM coatings. The difference is that they are fornmul ated
for special applications or environnmental conditions such as
extrenme tenperatures, chem cals, funmes, fungi, or corrosive
condi ti ons.

VOC content varies substantially between specific types
of coating products. Most of this variety is due to the type
of solvent used in the coating and the ratio of the solvent to
other ingredients in the forrmulation. Based on the 1990

®See Appendix A for a detailed explanation of products for regulation
and their correspondi ng Census cl assification.
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TABLE 1-1. AVERAGE VOC CONTENT FOR ARCHI TECTURAL COQOATI NGS TO
BE COVERED BY REGULATI ON

Sal es- Wi ght ed Average VOC Cont ent

(g/L)
Pr oduct Category Organi ¢ Sol vent Wat er bor ne
Architectural coatings
Exterior flat architectural coatings 336 68
Exterior nonflat architectural coatings 404 76
Interior flat architectural coatings 315 48
Interior nonflat architectural coatings 413 74
Sem transparent stains 527 85
Opaque st ains 429 56
Under coat er s 379 41
Prinmers 374 48
Seal ers 607 41
Wat er proofing seal ers, clear 659 200
Wat er proofi ng seal ers, opaque 242 a
Qui ck dry undercoaters, prinmers, and 441 31
seal ers
Bi t um nous coati ngs 290 4
Hi gh performance architectural coatings 431 113
Roof coatings 269 28
Lacquer 667 300
Var ni sh 481 143
Speci al purpose/industrial nmaintenance
Coat i ngs
Swi nmi ng pool coatings 554 a
Dry fog coatings 365 149
Mastic texture coatings 278 107
Metal lic pigmented coatings 461 a
Fire retardant coatings a 23
Antigraffiti 577 131
Concrete curing conpounds 717 71
Form rel ease conpounds 601 a
Graphic arts coatings 386 42
Hi gh-tenperature coatings 560 a
I ndustrial maintenance coatings 392 112
Mul ti col ored coatings 321 a
Pretreat ment wash prinmers 718 a
Sandi ng seal ers 531 192
Shel | acs 539 a
Traffic marking paints 398 85
Al lied paint products
Bel ow ground wood preservatives 541 a
Sem transparent wood preservatives 591 67
Cl ear wood preservatives 493 419
Opaque wood preservatives 446 a

@ Sal es-wei ghted average VOC content not avail abl e.

Source: Industry Insights. Architectural and Industrial Mintenance Surface
Coatings VOC Enmi ssions Inventory Survey. Prepared for the National Paint
and Coatings Association in Cooperation with the Al M Regul atory
Negotiation Industry Caucus. Final Draft Report. 1993.
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survey data collected, the sal es-wei ghted average VOC contents
for surveyed coating products are listed in Table 1-1.¢5
1.3.2 Denand for Architectural Coatings

1.3.2.1 Conceptual View of Coating Decision. The denmand
for architectural coatings derives fromthe demand for the

treatment of architectural surfaces. Surface treatnent
services include not only coating treatnent, but also
noncoating treatnent alternatives such as wal |l paper or
exterior siding. Wile the choice anong coating alternatives
i s enphasi zed below, it is inplicitly recognized that the
substitution between coating and noncoating surface treatnents
is possible as well.

The coatings thensel ves are an input into the production
of surface treatnent services, the final product of interest.
Each surface possesses certain attributes that affect the
demand for surface treatnment. These include surface materi al
(substrate), age, exposure (e.g., weather, chemcals), and
ot her physical factors that intrinsically affect the relative
performance of treatnent alternatives.

In an econom ¢ deci si onmaki ng context, we think of the
owner of the surface as seeking to maximze the utility
derived fromthe services provided by the surface (i.e.,
shel ter, decoration, etc.). Let process i indicate the
activity of treating a surface defined by the attributes
above. Through this process, |abor, capital, and materials
are enployed to treat the surface. Thus we can characterize

cSal es-wei ght ed average VOC content is

jb(V(I:Cbntent)i"(Sales)

i=1

ib(Sales)
i-1

where VOC content is equal to the percentage by weight, sales are neasured
i n pounds per year, and n equals the nunber of product categories.
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the production of a unit of surface treatnent through process
i as follows:

Q = AL K X)

where Q is the surface area unit (e.g., 1,000 ft? treated
using process i and L, K and X are the quantities of |abor,
capital, and material (e.g., coatings) used to produce Q.

For the processes that include coatings application,
assune there is a fixed proportions rel ationship between each
i nput and out put, determ ned by the type of coating being
used. For exanple, process Arequires 1 gallon of coating A
40 hours of labor, and 10 units of capital to cover a unit
area of a given surface type. Therefore, for a given set of
input prices, there is a (constant) per-unit cost of
treatment. Costs of noncoating alternatives can be simlarly
conputed. Considering all n possible treatnent alternative
for a given surface generates an array of costs (C,GC,...,G).

Each owner/consunmer places a subjective value on the
out cone of each treatnent alternative. This value derives
fromsuch factors as innate preferences for the visual appeal
of treatnent alternatives and perceptions of the structural
quality and durability. For exanple, consuner A may prefer
the |1 ook of glossy sol vent-based coatings to flat water-based
coatings and/or nmay perceive other differences in product
quality. The consuner explicitly or inplicitly nonetizes
t hese preferences, and the associ ated nonetary val ues for each
of the n alternatives conprise the array of perceived benefits
for (B,B,...,B,).

I n eval uating the choice anong treatnent alternatives,

t he consuner wei ghs each alternative s nonetized benefit, B,
agai nst the cost of treatnent, C. The subjective payoff from
each alternative can be expressed as



The consuner maximzes utility with respect to the
surface treatnment choice by selecting the alternative with the
hi ghest payoff. This of course presunes that at |east one of
the payoffs is not negative. |If all potential payoffs are
negative, the consuner is better off by choosing no surface
treatnment at all.

1.3.2.2 Substitution Effects.

The purpose of this discussion is to describe how

consunption choices may change in response to any price
effects of the regulations. |If the regulations induce a
change in the price schedule of various architectural
coatings, the unit costs of treatnment alternatives wll be
directly affected. Furthernore, the regul ations may induce a
change in the structural characteristics of the coating that
alters the application technology. For exanple, a different
VOC content may change the volunme of the coating that nust be
applied and the amount of |abor and capital necessary to
achi eve the sane surface area treatnent; consequently, the
t echnol ogi cal paraneters may change with the new VOC
requi renents. Therefore, treatnent costs will be affected
jointly by what we call the factor price effect and the
technol ogy effect. |If, for exanple, the VOC-content
regul ations would raise the price of the affected coatings and
reduce the technol ogical efficiency of the treatnent process
(e.g., nore coats necessary), then both the factor price
effect and technol ogy effect would conbine to increase the
cost of the affected treatnent alternatives, generating a new
set of treatnent costs (C’',...,C’). Alternatively the new
formul as could inprove technical efficiency, but at a higher
cost and the net effect on price would be unknown.

VOC- content regul ations may al so affect consuner
val uation of the treatnent alternatives through a change in
visual characteristics and altered perceptions of quality or
durability. These changes generate a new set of subjective
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values for the treatnent alternatives of (B,,...,B’). As a
result, evaluating the new arrays of benefits and costs
produces a new array of treatnent payoffs, (B, ...,B,). The
consuner can again be expected to select the treatnent
alternative with the highest payoff. This situation may
produce a different optinmal selection than the no-regul ation
case. The consuner may in fact choose a noncoating
alternative or no-treatnent alternative, where coating
treatment woul d be sel ected wi thout the regulation.

1.3.2.3 Aggregate Denmand.

If all consuners’ preferences were identical and al

surfaces to be treated possessed the sanme characteristics, the
consuner choi ce nodel above would predict only one optinmal
type of surface treatnent throughout the econony. A wde
array of treatnents and coatings are actually applied,

however, indicating a variety of surfaces with different
characteristics as well as individual preferences that vary
across consurmers.

Aggregating over all consuners and all surfaces, we can
see how the regul atory changes can induce substitution anong
treatnent alternatives and changes in aggregate denmand for the
af fected coatings. These aggregate changes in denand and the
associ ated effect on consunmer welfare are the focus of this
st udy.

1.3.2.4 Coating Users. Users of coatings can be divided

into two groups: professionals and nonprofessionals. The
nonprofessional is typically a “do-it-yourselfer” who
purchases only a small amount of coatings each year. The
application of coatings by nonprofessionals is |imted
primarily to residential architectural coatings. Professional
users of coatings nmay be professional painters or contractor/
bui |l ders. These professionals apply coatings to a broad array
of surfaces in residential, comercial, institutional, and
industrial settings. Table 1-2 shows that in 1991
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do-it-yourselfers purchased two-thirds of all residential
architectural coatings.® It seens reasonable to assune that
contractors purchased all of the nonresidential architectural
coatings and thus accounted for 60 percent of the use of all
architectural coatings.

TABLE 1-2. CONSUMERS OF ARCHI TECTURAL COATI NGS

Per cent age of Tot al
Gallons in 1991 (%

Resi denti al

Do-it-yourselfers 41

Contractors 19
Nonr esi denti al 2 40
Tot al 100
a Commercial, institutional, light industrial

Source: National Paint and Coatings Association. U S. Paint Industry Data
Base. Menlo Park, CA, SR International. 1992.

1.3.3 Production of Architectural Coatings
1.3.3.1 Raw Material Inputs. Coatings conprise four

basic types of materials: pignment, resin (binder), solvent,
and additives. Pignent is the solid conponent consisting of
uni formparticles of a controlled size that are insoluble in
the vehicle (the liquid portion of the coating). Pignents are
used in coatings to decorate and protect and as fillers.’
Pigmentation, although it varies depending on desired
properties, is simlar in both waterborne and sol vent bor ne
formul ati ons.

Filmformng binders surround and hold together the
el ements of the coating filmand nmake up the nonvol atile
portion of the vehicle. Resins aid in adhesion; determne the
cohesiveness of the dried film affect gloss; and provide
resi stance to chemcals, water, and acids. Natural and
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synthetic resins and oils, along wwth certain additives such
as driers and plasticizers, serve as binders in coatings and
are one of three types: nultiuse resins (acrylics, vinyls,
ur et hanes, pol yesters); thernoset resins (al kyds, epoxies);
and oils (drying oils, bodied oils).

The vehicles in organic sol ventborne and wat er borne
paints differ not only by the type of resin used, but also in
the way they forma filmand dry (or cure). Al kyd paints are
oxidizing filmformers in which the drying oils react with the
oxygen in the air when the paint dries. The chem cal reaction
bi nds the nol ecul es of the vehicle into a hard, dry film
Al kyd coatings continue to oxidize |long after they dry and
eventual ly provide a rock hard surface. Latexes consist of
tiny, heat-sensitive plastic particles (latex) that are
di spersed but not dissolved in water along with the pignent.
As the water evaporates, a |layer of closely packed plastic
particles and pignent is left behind. The softened plastic
particles then | ose their shape and nol ecul es di ffuse and
reattach to forma binding film® The chemi cal
characteristics of |atex and al kyd paint influence sone of
their characteristics, such as gloss and resistance to
bl ocki ng and water. Heat-sensitive plasticizers in |atex
pai nt cause the residual tackiness called blocking, which is
nore of a problemin glossy |latex paints where the ratio of
resin to pignent is higher. Precise control of particle shape
and size in the filmfornmer is necessary to increase gl oss.
The plastic nmesh al so breathes better, allow ng water and air
to pass through it. The oxidizing process of al kyds forns a
snooth (thus glossier), watertight skin of hardened resin that
provi des durability and water resistance.
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Petroleumdistillates in al kyd paints and water in |atex
paint function as the carrier, or volatile vehicle, that
di sperses the pignent and resin and provides the necessary
fluidity for applying the coating. Basically there are two
types of solvents: water and organic. |In alkyd paints
organi ¢ sol vents dissolve the conponents of the filmforner,
keeping themin solution. In latex paints, water separates
and suspends the droplets of filmformer. Follow ng
application, the evaporation rate of the particular solvent
controls the rate at which the filmforns, |eaving the pignent
and resin bonded to the surface. Latent solvents, which
di ssolve the filmfornmer when conbined with true solvents, and
di luents may be added to the true solvent.® Diluents can be
bl ended with the dissolved solution to extend the true and
| atent solvents. Water is the true solvent used in |atex
paints but may function as a diluent in al kyd fornul ati ons.
Three types of organic solvents are used in coatings:
hydr ocarbons (aliphatic, aromatic); oxygenated sol vents
(al cohol s, esters, ketones, glycol ethers); and chlorinated
solvents (1,1,1-trichloroethane, nmethyl chloroform.®
Architectural solventborne paints are mainly fornulated with
al i phatic hydrocarbons.

Additives are used in relatively small anmounts in both
organi ¢ sol vent borne and wat erborne formul ati ons to provide
addi ti onal necessary properties or augnment the properties of
other inputs. They may be added to the filmforner, solvent,
or pignment. WAterborne paints in particular may use additives
such as agents to reduce foam ng or bubbling of paint when it
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i s shaken and applied; wetting agents, which can inprove

pi gnent di spersion or adhesion; freeze-thaw agents, which
reduce the tenperature at which the paint will freeze to
prevent coagul ati on; and coal escing agents, which aid the flow
of the latex particles to forma nore continuous film? VOC
contents in |latex paints (4 to 10 percent, or 50 to 200 g/L)
are due to the additives used.!? Solvents such as al cohols and
et hyl ene glycols are added as co-solvents to waterborne

formul ations. They are often necessary to allow the plastic
particles to soften and be nobile enough to bind into a
continuous film?

The additives used in the | argest volune are thickeners,
fungi ci des and preservatives, plasticizers, and defoaners.
Figures 1-2 and 1-3 show the principal raw materi al
i ngredi ents di scussed above as they are used in organic
sol vent borne and wat er borne coating fornul ati ons.

1.3.3.2 Fornmulations. One of the distinguishing
characteristics of each coating is the relative anount of the
three main material inputs contained in the coating: pignment,
bi nder, and solvent. D fferent formulations, particularly
different ratios of pignentation in the dried filmto total
vol une of the dried film (pignment-volunme concentration), wll
lead to correspondingly different protective and decorative
functions.® For exanple, a coating designed to hide surface
irregularities (like a mastic texture coating) has a higher
pi gnent - vol unme concentration than a gl oss varni sh whose
decorative function is to inpart a shiny transparent or sem -
transparent coating. Low pignent-volume concentrations have
an increased resin content and in general have high
durability, gloss, and washability. The ratio of solvent to
nonvol atil e conponents (“solids”) also characterizes types of
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Figure 1-2. Inputs generally used in the manufacture of a
sol vent bor ne coati ng.

Figure 1-3. Inputs generally used in the manufacture of a
wat er bor ne coati ng.
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coatings.? Penetrating stains have a | ow solids-to-sol vent
rati o, and, when the sol vent evaporates, virtually no filmis
| eft behi nd.

Figure 1-4 shows typical formul ations and average VOC
contents for a few architectural coatings.!® The coatings in
Figure 1-4 with higher solvent content al so have hi gher VOC
content. A low solids-to-solvent ratio, as with
sem -transparent stain, is associated with high VOC content in
coatings with organic solvents because VOCs are contai ned
al nost exclusively in the solvent portion of the coating. Two
ways to reduce the anmount of VOCs rel eased fromcoatings are
to increase the solids-to-solvent ratio and to substitute
water for an organic sol vent.

1.3.3.3 Munufacturers’ Substitution OQotions and New
Technol ogi es. Mnufacturers face two substitution

possibilities to reduce VOC em ssions fromcoatings. They may
refornmulate the coating to increase the solids-to-sol vent
ratio. Alternatively, manufacturers may refornulate the
coating so that it contains the sane anount of sol vent but
emts fewer VOCs during application (i.e., substitute water
for an organic solvent). Certain coatings such as interior
flat wall paint, interior sem gloss, and exterior house and
trimpaint have been fornul ated using water for several years.
Bet ween 1950 and 1980, waterborne coatings replaced

approxi mately 70 percent of solventborne coatings. The
performance of latex paints often neets and even exceeds al kyd
counterparts; therefore, manufacturers may choose to

di sconti nue organi c sol ventborne paints in these product

cl asses.

dNonvol atil e conponents are often referred to as the “solids” portion
of the coating, which includes pignments, resins, and other additives,
al t hough resins are not really solid until the filmfornms and are
consi dered part of the nonvolatile vehicle, or liquid portion of the
formul ati on.
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Figure 1-4. Approxi mate vol une rel ationships of
coating ingredients.

Not e: VOC content in grans per liter fromTable 1-1.

Sour ce: VWhittington, Trevellyan V. Paint Fundanentals. In Paint
Handbook. @uy E. Weismantel (ed.). New York, McGawHII.
Pp. 1-1 to 1-23. 1981. (Adapted fromFigure 1.4)

O her products, including stains, clears, high-gloss
enanel s, outdoor varnishes, and sone special purpose coatings,
are nore difficult to refornmulate. According to a 1990
article, clear coatings have two problens associated with
them waterbornes are transparent to UV radi ati on, whereas
organi ¢ sol vent bornes absorb UV rays thus protecting the
substrate; and waterborne acrylic polyners are not strong
enough.® Quality performance in refornul ated products is
currently possible, but the cost may be very high.'® As new
t echnol ogi es becone nore refined, new resin systens, such as
al kyd systens once used only in solventbornes, will be used in
nore coatings, so prices will becone nore conpetitive.
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Hi gh solids content formulation is an alternative
technol ogy to waterborne fornul ati ons that manufacturers have
enpl oyed to reduce VOC em ssions fromcoatings. A high solids
coating is fornulated wwth a high solids-to-solvent ratio.¢®
Since a smaller percentage of solvent is contained in the
coating, fewer VOCs are rel eased during application.
Tabl e 1-3 shows exanpl e reduced sol vent contents of three
different types of reformnul ated organi c sol vent borne
products. 2

TABLE 1-3. PERCENTAGE OF SOLVENT | N CONVENTI ONAL AND
REFORMULATED ORGANI C SOLVENTBORNE COATI NGS

Conventi onal Sol vent Ref or nul at ed Sol vent

Pr oduct Content (% Content (%
Interior sem gl oss 60 47
Cl ear coatings 55 — 62 35 - 37
St ai ns 72 — 85 30 — 35

Source: Bakke, Tinmothy O Clean Air Paints. Popular Science. 237:85
August 1990.

D sadvant ages noted in the past of higher solids organic
sol vent borne paints include increased viscosity, |onger drying
tinme, reduced durability, and generally higher prices.#

Ref or mul at ed organi ¢ sol vent bornes may be thicker, which would
make them harder to apply and extend drying tinme, but they may
offer greater protection. Durability may be conprom sed
because of the reduced strength of shorter chain al kyd

nol ecul es substituted for | onger chain nolecules to inprove
flow. 22 Reformul ated al kyd products can offer sonme advant ages
however. Durability may be traded for flexibility, which
provi des increased resistance to cracking and peeling.

Preseal ers may not be necessary for wood substrates because

®Not e that the definition of high solids varies by coating type
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the thicker coatings penetrate nore evenly. Reduced VOC
em ssions, |ower odor, and reduced toxicity and flammuability
are other benefits.

Raw mat eri al suppliers are expandi ng and i nprovi ng upon
exi sting technol ogies to neet demand for performance in new
wat er borne and high solids fornulations. Solvents for use in
wat er borne formulations (i.e., glycol ethers) and high solids
(keytones, esters) are replacing many of the hydrocarbon
sol vents used in solventborne formul ations. Resins are being
devel oped with a goal toward inproved performance in new
| ow-VOC formul ations; simlarly additives are bei ng devel oped
to inprove flow and | eveling characteristics of the new
resins. Additional |ow VOC technol ogies are reactive diluent
t echnol ogy, radiation curing technol ogi es, and powder
coatings, which currently are mainly used in manufacturing
appl i cations.

1.3.4 |Industry Conditions
1.3.4.1 Shipnents and Manufacturer Specialization. In

1991, the architectural coatings segnent of the paint and
allied products industry shipped $4,881.9 million in
potentially regul ated products (Table 1-4). 23242526 27,28 29, 30,31, 32
The val ue of shipnents steadily increased by approxi mately

59 percent between 1981 and 1991, with a slight decrease

bet ween 1990 and 1991. The strong construction market

t hroughout the 1980s hel ped contribute to this growth, but the
i ndustry as a whole was generally considered to be maturing in
the early 1990s.3% |In 1991, the size of the architectura
coatings conponent relative to the total coatings industry was
37.8 percent. New products are inportant to the paint and
allied products industry, because growth for individual
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producers is predicted to cone from nmarket share expansion,
new product introductions, and inprovenents in established
products. 3

Sales in the architectural sector generally reflect
activity in house redecoration, maintenance and repair, as
wel | as sal es of existing hones, new honme building, and, to a
| esser extent, commercial and industrial construction. Anong
interior and exterior architectural coatings, the waterborne
coatings market dom nates the sector and experienced a |arger
percentage increase in growh than did organic sol ventborne
coatings. Interior waterbornes grew the nost, 88.4 percent
from 1981 through 1991. 1In 1991, 76 percent of interior
coatings and 57.6 percent of exterior coatings were
wat erborne. Partly in response to environnental regulations
aimed at the reduction of VOC em ssions, the industry has
shifted from manufacturing conventional organic sol ventborne
paints in favor of paints with high solids-to-solvent ratios
and wat erborne and sol ventl ess paints.® However, nuch of this
trend has al so been driven by consuner denand.

Al though the historical Census data do not identify val ue
of shipments for paint products within the four product
cl asses, other sources indicated that the majority of interior
wal | and exterior siding paint jobs use waterborne
products. 3.3 Therefore, the exterior and interior solvent-
borne shares probably account for mainly coatings used on
exterior and interior trim floors, decks, and high-gloss
enanel s.

I ndustrial new construction and nai nt enance paints and
traffic marking paints are classified by the Census as speci al
pur pose coatings, which conprised 22 percent of the total
coatings market in 1991. WMarket shares for industrial
mai nt enance and traffic marking paints wthin the special
pur pose segnment were 28 percent and 4.6 percent, respectively.
Growt h prospects for this segnent are expected to be above
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average, especially for industrial and machi nery nai ntenance
coat i ngs.
For all conpanies classified in the paints and allied
products industry in 1987, 98 percent of their val ue of
shi pnents was generated fromthe manufacture of paints and
allied products (Table 1-5).73° Only 3 percent of the val ue of
paints and allied products shipped were manufactured by
conpani es outside the industry. The top three secondary
producers of paint and allied products account for about half
t he val ue produced as secondary products in other industries
and are shown in Table 1-6: adhesives and seal ants, plastics
materials and resins, and printing ink.* Because coating
products often function as seal ants, the adhesives and
seal ants industry is a |ogical secondary producing industry.
1.3.4.2 Conpany Size and Industry Structure.

I nformation on industry structure is highly dependent on one’s
definition of the industry in question. The data used in this
di scussion apply to the entire Paint and Al lied Products
| ndustry (SIC 2851). As indicated above, architectural
coatings account for just under 40 percent of industry
shi pnments. Unfortunately, the industry structure data are not
avai l able for the architectural coatings conponent of the
i ndustry. Therefore, the information presented here may not
al ways accurately reflect the structure of the architectural
coatings sector.

In 1987, the paint and allied products industry conprised
1,121 conpanies owning a total of 1,428 establishnents
(Table 1-7).4-42 Single establishments were held by
approximately 77 percent of the conpanies, and they had an

flndustry statistics, unless otherwise noted, include figures for all
segnents of the paint and allied products industry, not just those to be
regul at ed.
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TABLE 1-5. NUMBER OF COVPANI ES, ESTABLI SHMENTS, AND PRCDUCER
SPECI ALI ZATI ON—PAI NT AND ALLI ED PRODUCTS: 1987

Product
I ndustry d ass
Primary Total Made
I ndustry/ Nurber of Pr oduct Cover age in Al
SIC Primary Nurmber of Establish- Specialization Rati o I ndustries
Code Product C ass Conpanies ment s Ratio (%? (9H°® ($10°9)
2851 Paints and 1,123 1,426 98 97 12,078.8
allied
products
28511 Architectural 282
coatings
28513 Speci al 131
pur pose
coati ngs

@ Value of primary products for the industry divided by the sum of the val ue of
primary products produced by the industry and the value of secondary products
produced by the industry.

® Value of primary products for the industry divided by the total value of
products for that industry produced in any industry.

Source: U.S. Department of Commerce. 1987 Census of Manufactures, |ndustry

Series: Paint and Allied Products. Washington, DC, Governnent Printing
O fice. 1990.

average val ue added of $1.1 mllion. The multiestablishnent
conpani es had an average val ue added of $20.4 nmillion and
produced al nost 85 percent of the total value added for the

i ndustry. Also shown in Table 1-7, the 50 | argest conpani es
in 1987 produced 66 percent of the total value of shipnents
for the industry. Data fromthe Small Business Adm nistration
(SBA) indicate that in 1991 there were 1,152 conpani es and
approxi mately 98 percent of those were classified as snal

busi nesses as defined by having fewer than 500 enpl oyees. *
Figure 1-5 displays the location of manufacturing
establishnments in the paint and allied products industry by
state.* California has the greatest nunber, 201, followed by
I[1linois with 118. Paint manufacturing is fairly well
represented in nost states east of the M ssissippi River.

1-24



TABLE 1-6. COMMODI TY PRODUCTI ON | N 1982: PAI NT AND ALLI ED

PRODUCTS
(SI C 2851) Pr oduci ng Val ue? Per cent age
Product Exanpl es I ndustries ($109) Produced
Interior and exterior Primry 8,243. 3 96.5
pai nt, | acquers, and
var ni shes; OEM All secondary
coatings; industrial producers 303.2 3.5
new constructi on and
mai nt enance paints, Al | producers 8,546.5 100.0
traffic paints,
autonotive refinish
pai nts, marine paints, Top three 142.6 1.7
aerosol coatings, secondary:
pai nt and varni sh Adhesi ves and 68. 8 0.8
renovers, thinners, seal ant's
putty and gl azi ng Pl astics 45. 8 0.5
conmpounds, brush materi al s 28.0 0.3
cl eaners and resins
Printing ink
Al l ot her secondary 160. 6 1.9

producers

a Measured at producers’ prices.

Source: U.S. Department of Conmerce. The 1982 Benchmark I nput - Qut put
Accounts of the United States. Washi ngton, DC, Government Printing
Ofice. 1991.

In the 1980s, consolidation was a major trend in the
paint and allied products industry. The maturity of the
i ndustry and increased technology requirenents are factors
contributing to the restructuring. A |arge nunber of nergers
and acqui sitions took place in response to pressure fromthe
hi gher cost of paint ingredients, intense industry
conpetition, conpliance with governnent regul ations, and | ow
profit margins.* Qher conpanies divested their paint and
coating operations to focus on other businesses or as an
alternative to making the capital and research and devel opnent
(R&D) commtnents required to remain conpetitive. The nunber
of coating manufacturers and the nunber of establishnents
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operated by these manufacturers has decreased. As indicated in
Table 1-8, from 1972 to 1991, the nunber of conpanies
decreased by 12 percent, and the nunber of manufacturing
establ i shnents decreased by over 20 percent.

TABLE 1-8. NUMBER OF COVPANI ES AND ESTABLI SHVENTS | N THE
COATI NGS | NDUSTRY, SELECTED YEARS, 1972-1991

Nunmber of
Year Est abl i shment s Nunber of Conpani es
1972 1,599 1, 317
1977 1,579 1, 288
1982 1, 441 1,170
1987 1, 426 1,123
1991 1, 4002 1, 0302
% change 1972-1991 -12. 4% -21.8%

a 1991 figures are from Finishers’ Managenent. The U S. Paint and
Coatings Industry. pp. 23-25. April 1991.

Source: U.S. Department of Conmerce. 1987 Census of Manufactures,
Industry Series: Paints and Allied Products. Washington, DC,
Governnment Printing Ofice. 1990.

On average, 35 to 40 nergers or acquisitions took place
each year in the coatings industry in the late 1980s and early
1990s.4” A transaction involves the transfer of production
capacity from one conpany to anot her but does not necessarily
i ndicate the dissolution of the conpany nmaking the transfer.
The selling conpany could sell only a division or product |ine
and remain in business. Sone of the |arger acquisitions
reported in trade journals, by the press, and in conpanies’
annual reports are listed in Table 1-9.48
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TABLE 1-9. ACQUI SITIONS I N THE COATI NGS | NDUSTRY: Cl RCA 1990

Sel l'i ng Conpany Acqui ri ng Conpany Di vi sion Sold
DeSot o Sherwin WIIians Consumer Pai nt Operation
Wi tt aker Corp. Morton International Specialty Chem cals

Operation
Azko Coati ngs Rel i ance Uni ver sal Buyout
I nc. I nc.
DeSot o Val spar Coil Coatings Operation
Cl or ox Co. PPG I ndustries, Inc. dynpic and Lucite
fini shes
Source: Loesel, Andrew. Coatings Industry Faces New M x. |In Chem ca
Mar keting Reporter. 238(18):SR3-SR8. New York, Schnell Publishing
Co. 1990.

Most of the | arger conpani es produce architectural,
ori gi nal equi pnent manufacturer (CEM, and special purpose
coatings. Several of the |largest coatings producers are
chem cal corporations; however, paint manufacturing represents
only a small part of their overall business.* |In 1991, nerger
activity slowed down and left the industry basically divided
into two groups: a few, well-financed and highly diversified
mul ti nationals and a | arge nunber of regional paint
conpani es. %
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10.

11.
12.

13.

Stigliani, Wlliam M Chem cal Em ssions fromthe
Processing and Use of Materials: the Need for an

I nt egrated Em ssions Accounting System Ecol ogi cal
Econom cs 2(4):325-341. 1990. (Adapted fromFigure 2).

| ndustry Insights. Architectural and | ndustri al

Mai nt enance Surface Coatings VOC Em ssions |Inventory
Survey. Prepared for the National Paint and Coati ngs
Association in cooperation with the Al M Regul atory
Negoti ation Industry Caucus. Final Draft Report. 1993.

U. S. Departnent of Commerce. 1987 Census of

Manuf actures, Industry Series: Paints and Allied
Products. Washington, DC, Governnent Printing Ofice.
1990.

Ref. 2.
Ref. 2.

Nat i onal Paint and Coatings Association. U S. Paint
I ndustry Data Base. Menlo Park, CA SRl International.
1992.

Whittington, Trevellyan V. Paint Fundanental s. In Paint
Handbook, Guy E. Weisnmantel (ed.). New York, MG aw
HIll. Pp. 1-1 to 1-23. 1981

Beno, J., W Brown, and F.P. Obst. Formulating and Usi ng
Wat er Based Thernopl astic Resins for Wood Finishing. In
Proceedi ngs of the N neteenth Wter-Borne, H gher-Solids,
and Powder Coatings Synposium Robson F. Storey and
Shel by F. Thanmes (eds.). University of Southern

M ssi ssi ppi, Departnment of Polyner Science. Pp. 626-638.
1992.

Singer, Elias. Raw Materials. |In Paint Handbook, Guy E.
Wei smantel (ed.). New York, MGawHilIl. Pp. 3-1to
3-22. 1981.

Rauch Associ ates, Inc. The Rauch Guide to the U S. Paint
| ndustry. Bridgewater, NJ, Rauch Associates, Inc. 1990.

Ref. 9.

Kenezis, Paul. Wit-and-See Stance Taken on Zer o- VOC
Architectural Paints. Chem cal Wek. Pp. 52-53.

Cct ober 1992.

Ref. 8.
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15.
16.
17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ref . 10.

Ref. 7.

Ref. 7. (Adapted fromFigure 1.4).

Ref . 10.

Bakke, Tinmothy O Clean Air Paints. Popul ar Science.
237:85. August 1990.

D Am co, Esther. Waterborne Systens Gai ning Niche By

Ni che. Chem cal Marketing Reporter. 238(18): SR20- SR28.
1990.

Ref . 18.

Ref . 18.

Ref . 18.

U S. Departnent of Commerce. Current Industrial Reports:
Paints and Allied Products, 1982. Washi ngton, DC
Government Printing Ofice. 1983.

U S. Departnent of Commerce. Current Industrial Reports:
Paints and Allied Products, 1983. Washi ngton, DC
Government Printing Ofice. 1984.

U S. Departnent of Commerce. Current |Industrial Reports:
Paints and Allied Products, 1984. Washi ngton, DC
Government Printing Ofice. 1985.

U S. Departnent of Commerce. Current Industrial Reports:
Paints and Allied Products, 1985. Washi ngton, DC
Government Printing Ofice. 1986

U S. Departnent of Commerce. Current Industrial Reports:
Paints and Allied Products, 1986. Washi ngton, DC
Government Printing Ofice. 1987

U S. Departnent of Commerce. Current Industrial Reports:
Paints and Allied Products, 1987. Washi ngton, DC
Government Printing Ofice. 1988.

U S. Departnent of Commerce. Current Industrial Reports:
Paints and Allied Products, 1988. Washi ngton, DC
Government Printing Ofice. 1989.

U S. Departnent of Commerce. Current Industrial Reports:
Paints and Allied Products, 1989. Washi ngton, DC
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